
(i9) m (ID WQ444 (is) a 
mi< noc 45/08 — _ _ — — _ 



KbMHtCT P«CCHftC*Dft OCHfpMpn 

no naremaM n TonapHbiM shbkim 



(12) 



OnHGAHHE H30BPI3rEHHJI 

k nateHiy Poccoitekoft Oeaepaum 




(21)5055449/04 
22)20.0732 

48)100335 Boa No 7 ^ 

71) ro<waP CIB l eHHOe npeflnpMHTMe TTep»«o>Te-- 

Sn^oaa AH UlapiowHa MA;ToMMHa Hfi 

WtKphoioB BA: KffluwK AC; EpyoMMwHA .. 

(73) AwwoHepHoe o&uecTBO onvuroro tmto TV- 

Ko«n-nepwwe<|)TeopreiWTe3* 

(56) KypraHoa RM. h AP- rwpooNMCTKa Haptenpo- 

avktob Ha anoMOM06an>TMonM6aeH0B0M manosto^ 

pe -TettaTii«c»#o630p; Cepi ncpepafiona 

HeiML ML UHMMr3He(J)Texitti 1975. c104. > 

ABiopaoe caweienbciBo CCCP N 1696460. wi 
C 10Q 45/06, 1991. „ 
(54) CnOCOE rHflPOOMHCTKII HEOTJIHblX 
AHCnUWITHblX OPAKtyiA 



(87) McnOWbMMHHK He*Te»«MR CyUtHOOb M30fl- 

petenflt He^ifwwe »«wnn>iTHbte iJumkuhh noflBep- 
ra*w nwpWMcnce a ipicyrcm* KBTanoat opa co- 
nepitamcro, Mat% : www Mom6ne«a 120-160. b 
tgm wene okcma M0iM6neH4 wttamM b tm «pe»r 
HeM0f»f6jieH0Bnl maww 10-«jO: okcma hmkoti 
4jO^O; okcma wnwppaMa 1^N6jO; okcma tpemwm 
0,16-0,20. npenBapmeiiiHO WTanaarop rioflBepra- 

WT aKTMBaUHM B TONS 83018 f^WM HBTpeBB O10B naia- 

nwatopa ao 350°C c npoMwyroHHWMM BWAepwaMM 
npM 120*C b teseMMe 4-« h 200°C b Teqawe 2-3 H 
350°C b renewe 4-6 4 m* AOCtMweww MorapHoro 

OTHOtueHMfl 830)8 K 0KCHA8M MOIWOAeHa BOIMppaMa 

h HMKerav paBHoro 8-10 Monb/Monh. cnoowAywuiMM 
OJowweMMem cynwpWMpoaaMMeM m KomawHpoBa- 
weM c cupbem npM 320-400°C m nannem* £7-45 
Mna 1 tafia 
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W3o6peTeHue othocwtcb k cnoco6aM npo- 
B eneHM» rwAPOOMWCTXM Hec|»Tjmux amctm/wwit- 

"cjTenepep a 6aT»BaK>u*e« npoM»u.neHHO- ^ 

C ™' ypoaeHb rexHHKM aaxmoMaeTC* b cneflyio- 
u»eM. MseecreH cnoco6 n P 0Be A eHM5. npouec- 
ca rmipo6MWCTKM AtoenbHoro Ton/iHBa. 
LwnoMawmnWc- b tom, mto cupbe BMecre c 

STpeaaeTCB M npoxoAMT Mepea c*o« amo- 
MOMMke/ib- mi»m ainoMOKo6anbTMOHM6- 
neHOBoro KaTanwaaTopa, aarpyateHHoro b pe- 
aKTop.pa60TaiomM«BaAM86aTMMecKOMpe3KM- 
I," c nocneAyouiMM* cenapauwefl h 15 
CT86Mnn3amieR raaonpoAYKTOBOR wew. 
(rwApooMMCTKa H e(|)TenpoAyKTOB H3 aniOMOHM- 
Ke/ibMO/iM6AeHOBOM Kaia/iMaatope. I Kypra- 
hob B.M. m AP- T«MaTMiecKM« o6aop. Cep. • 
HepepaeoTKa He*™. M., UH HWT3 He<t>TexMM, 20 

™™Hm£2^to»*™" x npeAnonaraeMOwy 
TexHMWCKOMy pemeHMio *Bn«eTC* cnocoB 

TWAPOOMMCTKM B npMCyTCTBMM a/WMOXOBSWbT- 

MoImBAOHOBoro wivt a/iiOMOHMxe/ibMonw6Ae- 
Moaoro K8Ta««3a T0 pa, co fl wro 
0,5-4,0% cepH (a.c CCCP 1*1696460. 
Si. C 10 6 45/06. 1991) PJ. e 

HeAOCTaTxaMM abhhux cnocoBoa »b/u»- 

IOTC5. MM3Kafl aKTMBHOCTb aiHOMOMMKCflb" M 

aniOM0K06aii bTMO/in6AeHOBoro xaTa/iMaaTo- 
poe b peaxuMH r««APMP0BaHMB apoMaTMsecKnx 
vrneBOAOpoAoe m ruApOAeasoTwpoBaHMfl. 
CyiMHOCTb iwo6peTeHnfl aaxnioMaeTCB b ■ 

H3o6peTeHne HanpaiyieHO Ma pemeHwe 
aaAaHM nonyMeMMfi axo/iorwHecxw mmctmx toh- 
nm c noHnaceHHUM coAepxoMiieM cepu, aao- 
T a m apoMflTMiecKiix yrneBOAopoAOB 6C3 
CHtDKOHMti Btixofla ue/ieBOfl 4>paKUMM. Peuie- w 
Hue stow 3aABHM onocpeAOBaHO hobum TexHM- 

MBCXHM pe3Y/»bt8TOM. flaHHUft TeXMWMeCXHW 

pe3yflbTaT AOCTMraeTCfl axTMBauwefl anwMO- 
MwxeJibMonM6A6HOBoro xaTajwsaTopa. moam- 

AMUMpOBaHHOrO BOHb$paMOM m xpeMHMeM, m 

MMcpTHbiM rasoM (aaoTOM) npw 8TMOCd*PHOM 

A3B/I6HMM M HpM HarpeBBHHM CO CKOpOCTMO 

noAveMB TeMnepaTypw b cnoe xaTaiwaaTOpa 
15°C b Mac AO 120°C e Bbiflepxxoft npw aTOfl 
TeMnepaTYpeBTeMeHMe4-6M.3BTeMHarpeBa- s* 
hhh ao 200°C c B«Aep)«txo« a TeMeMMe 2-3 m, 
aaxeM HarpBsaHMM ao 350°C c BWAeP*xo« b 
TeMeMMe 4-6 m m ox/ia*AeHMM ao 100 U b 
peay/ibTaTe xotopom ycTaHaB/iMBaerca otho- 
ujeHwe a30Ta x okcmasm MO/iM&AeHa. eo/ib4»pa- » 
Ma u Huxenw 8-10 Monb/MOiib: 
cynb4»MAnpoBaHne xaTanuaaTopa /ik>6mm »3- 
oecTHWM chocoBom m KOHTatcTupoeaHMe c 
CbipbeM b cmccm c BOAopoAconepwamMM ra- 
30M npw TeMtiepaTypr. 320- 400"C w Aae/ieHiiii 



2 7-4 5 Mna b aAwa6aTMMecKOM pexMMe c no- 
cneAY«omeiii cenapauneft m cTa6nnM3a.m»efl ra- 

30np0AYXT0B0M cMecw, .^JU—.' 

CymecTBeHMUMi* npM3H3K8MW waoOpere- 
hum siB/tawTCB McnonbsoBaHiie b npouecce 

rMAPOOMMCTXMHe4»TJ«HblXAWCTMnn»THblX<|>P8IC- 
UMfl OKCMAHUX kaTa/IM38T0pOB, KOHTBKTMpye- 
mux c CbipbeM B npKICyTCTBHM 

BOAOpoACQAep*amero rasa b aAMaOaxwie- 

ckom peairrope. . 

OT/lMMMTenbHHMM npn3H8icaMM ASMHoro 
M3o6peT8MMB HBUBiOTCfl Mcnoiib30BaHHe anio- 
MOHMKe/ibMO/m6AeHOBoro xaTaiiMaaTopa. mo- 

AMl|>MKMP0BaHH0r0 B0/lb«t>paMOM M KpeMHM6Mi 

npeABapmenbMO npABeprHyToro aKTMBaiMjiM b 
TOKe 830T8 b MMTepBane TeMnepaTyp or 120ao 
350°C b TeMeHne 32-37 m c TeM, mto6u 6uno 
AOCTMrHyTO Mo/mpHoe cooTHoaieHwe aaoTa r 
okcmabm MonM6AeHa, 8onb<t>paMa m Hmceim 
8-10 MOflb/MO/ib, c nocfleAy»mMM oxnaacAe- 

HMeM, Cyflb<J>WAWpOBBHMeM W KOHTa^pOBaHW- 

eM c CbipbeM npw TeMnepaType 320-40(rc M 
AaBJieHMM 2.7-4,5 Mria. 

HOBM3H3 M3o6peTeHim 3aitii!0MaeTcn • ax- 
TMBauMM b Toxe a30Ta K8TaiiM3aT0ipe, aarpy- 
jneHHpro b peaxTop tmapoommctkm. 
ocymecTB/iseMOft ao CTaAMH cynb4>*iAMpoB8- 
HMfl m KOHTaxTMpoBaHMJi c cypbOM nywMi rjp- 
CTeneHMbro noflteMa TCMnepaTypu AO 350 c 
c npoMOxyTOMMbiMM euAepxiiaMM npH 
120.200,350°C c uenbK) AOCTMUceHtw mojibd- 

HOrO OTHOUJeHMfl 330T8 K OXCMA3M Momi6AeHa. 

BOflb4>paM3 m HMKena. paaHOM 8-10 
Monb/ Monb, a Taoxe b ncnoiib30BaHim» xaTann- 
aaTODa c/ieAY»mero xiiMMMBCkoro cocraBa, 
Mac %: Mo(S 12-16: NIO 4-6: WO* 1-* S\Oi 
0 16-0.20; AI2Q3 ocTanbHoe, b KOTopuft moa*?- 
AnunpyioiuMe A06aBKM oxcwaob aonbtpa* 8 m 
KpeMHMfl. a Taxxe nacTb bxcwAa MonMOflBHa 

(1-6 M3C.%) BHOCflTCSI M3 COOTBeTCTByiOmMX 

rereponoflHXMcnoT - xpeMHeBOBonb4>paMO- 
eofl m xpeMHeM0nM6 A eM0B0ft. 

n p m m e p 1. AhioMOHMKeirbMOiiMOABHO" 
bum xatafliiaaTop. MOAH«t»MUMpOBaHM«a B0/ib- 
(bpaMOM m xpeMHueM. coAep«aiMW* 16 Mac. ^ 
M0O3 (MS HMX 6 Mac.% BMOCMTCB b KaTaflMsa- 
top b BMAe xpeMHeMOJiMOAeHoaoft kmchotuJ. b 
mbc.% NIO h 1 Mac.% WO3 (bhocmtoi b xaTa- 
miaarop b bmac xpeMHeBO/ib<J)paMOBO« xmc/io- 
t«) 0.2 mbc.% SIO2 m 76.8 Mac.% AI2O3; 
3arpy)xaeTC« b peaidop naooparopHoR npo- 
TOMHOft ycTBHOBKii ruAPooMMCTKM. B peaxTOp 
noAaeTCB aaoT. pacxoA xoToporo hb npoT»>xfe- 
hhm Bcero npouecca axTHBauwii xaTa/jM3aTopa 
noAAepJXMBacfcB MaypoBHe400 nnfn xaTann- 

33TOP8 B M8C. B CMCTCMe yCTaHaBflMBaeTCB 

AaeneHMe 0.1-0.2 Mfla. HaMMMaercs no A >eM 
TeMnepaTypu b c/ioe xaTannaaTopa co cxopo- 
CTbK) 15 rpaA/H AO 120°C. n P n 120°C npow- 
m>amtc* B«Aep*«a a TeMeMMe 4 m. 3aieM 
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TeMnepatypa b c/ioe KSTannaaTopa noBbiuiaeT- 
c* no 2Q0°C m npoH3BOflHTC»i BbiAep*ica b 
TeMeMMe 2 m. 3aieM TeMnepaTypa a cnoe KaTa- 
Sopa noBMUJaeTC AO 350°C M npoMaao- 

ISEi ww** 8 ' b TeMeHMe 4 *• nocne 

taeepiueHiw ct8A mm 3xtmb"8i<wm, b pesy/ibTaTe 
KOTOpoft ycraHaBjiMBaeTCB cooTHOiueHMe aao- 
ia it OKCMAaM MO/iwGAeHa, eon^paMa m hw» 
flJ , 8 MOJit/MO/ib. xaTa/»M38Top oxna*AaeTcn 
no 100°C. npoAYBaeTCH bsotom m b CMCTeMy 10 
noAaeTC« BOAopOAcbAep*amMH ras. coAep- 
jKaHMe cepoeoAopoAa b •cotopom cocTaBnaer 
(nocTa-roHHoe A«" nposeAeHw* cyjib 
*WMpoBaH M « KBTaflMaaiopa). Ha cyni,4rtw- 
poaaHHUft KaraiiHsaTop noAaerca cwpbe a 15 
CMecMCBOWPOACOAepxauiHMraaoMMnpOBa- 
jimtcb npouecc ero rMAPOOHMCTKM npw i T6Mne- 
SarSJe 320<»C m AaeneHM* 2.7 Mfla. Bo acex 

noAAep^MBanaci, 4 m • xaMecTBe cup*. . ao 20 
ecex npMMepax Mcno/ibaqBa/iacb 4>paxm«i ah- 
aenbHorp Ton/iMBa co cneAyKWWMM noKaaaTe- 
flsiMmtaMecTBa. 

(frpaKltMOHHblfl coctbb: _ 

50% neperoHflercJi . 

npMTeMnepaType. v C f'o 

96% neperoHserCB _ 

npM TeMnepaiype, C oai 
TeMneparypa BcnwuixM 



b 33Kp. Turne. °C 



96 
12 
1.69 
0.2 



30 



14.5 35 



TeMnepaTypa 3acTWBaHMp;, C 
CoAep*aHwe cepu. Mac.% 
CoAep*aHne aaoTa. Mac.% 
CoaepJKaHMe apoMa- 
TMH8CKMX yr/i-OB, Mac.% 
nnoTHOCTbnpnTeMne- • 
patype20 o C.r/cM 3 0.847 
B P e3ynbTaTe npoBeaeHHoro npouecco 
rMApooMMCTKw CTeneHb rMAPOo6eccepMB8HM» 
Cbipb« cocTaBiwa 96.8 oth.% . crenenb Aeaao- 40 

TMP0B8HMH 30.2 OTH . % , CT6fl6Mb rMARWpOBa- . 

him apoMaTMMecKvot yrneaoAopoAOB 45.6 oth.>. 

n d m m e p 2. AnioMOHMnenbMOJiMOAeHo-. 

xara/iMaarbp. Mo fl M<t>MUMpoBaHHbiH boMt 
* paM OM m KpeMHweM.coAepxamiK* 14 Mac.%. 45 

M003 (H3 MUX 3% BHOCMTC51 B K8T8JIM 33T0P " jj 
BMfle KpeMHeMO/IMfiABHOBOft KMCflOtU), S 
M8C % NIO. 4 M8C.% W03 (BHOCMTCJI B K8T8flW* , 
33X00 B BMAe KpeMHeBOflb4>p3MOBO« KMCnOTH 

?19M3C % S102.76.81 mbc.% AW^aarpy** 50 
erca a peaKTop /ia6opaTOpHoft npc-TOMHOft yc- 
T8H0BKM riiApooHMCTKM. B peaxrop noAaeTCii 
Aorvft/i KmoDoro M8 npomsxeHMM Bcero 



reMnepatypa BcnoeKaTa/insaTOpa noBMUiaeT- 
cb ao 200°C w npow3BOAMTcq BWAepxxa b Te- 
neHMe 2.5 < aaieM TeMnepaTypa B cnoe 
KaTannaaTopa noBUiuaeTCfl AO 350 Cm npowa- 
BOAiTCfl a«Aep)Kxa b TeneHMe 5 m. nocaeaa- 
BepmeHM* craam axTWBanMM, b peayflkTare 
KOTopoa ycTaHawiMBaeTca cooTHomeMM8 mo- 
T a k OKCMA8M Monw6AeHa. BOflb4»paMa w HMite- 
n* 9 Monb/MOflb. K8Tanvi3aTOp oxi»a>KAaeTC« 
AO 1Q0°C. npoAyaaeTCsi 830Tom m cynb*iiAMoy 
eTC«; Hacynb*MAwpoBaHHH« K8TajiM38Topno- 
AaeTCfl c«pbe BcMecMc BOAopoACOAepKamHM 
raaoM 14 npoBOA^cii npouecc ero rMAPOO-wCT: 
KH n P n reMnepaType 360*0 » A8BneHiii*3* 
Mfla. B- pe3ynbT8Te nooaeAeHHoro npoaecca 
runpooMMCTKM creneHb rMApopeeccepHMMiM 
cwDbfl cocTaBvwia 98 oth.%. creneHb AftaaoTM- 
pOBaHHA 32.9 oth.%. CTeneHb ^l>OBaH»i« 
apoMaTMMecKMX yrnenoAOpoAOB 43.2 oth.%. 

0 p M M 0. p 3. AjlK)MOHMXenbMOJ»MOAeHO- 
BUtt kaT8/»H3aT0p. MOA w 4)H4HpOBaHHblft BOWb- 

tbpaMOM m xpeMHweM. coAepxcamwH 12 mk.% 

Mo03 (M3 HHX 1 M8C.% BHOCMTCa B JC8T8IIH38*- 
TOD B BMAB XpeMHeMOnM6AeHOBpA XMCJI0TU)4 

mbc % NIO, 6 Mac % WO3 (bhocmtch attaranM- 
saTob b BMAe KpeMHeBo/iwJipaMoaqil khcjiotu), 
0 16Mac.% SIOa M 77.84 msc.% Ah03. aarpy- 
KaeTca b peaxTop /ia6opaTopHOft nporoMHOW 
VCT3H0BKM rMApooMwCTKM. B peaxTop noAaeT- 
u aaoT, pbcxoa xoToporoHa npoT«)iceHMM ■ce- 
ro npouecca axTMBauMM xaTanM38TOpa 
noAAepx«MBaeTC» Ha ypOBHe 700 ha/a xaxa^M- 
asTopa b »iac. B cmctcmb ycraHaBiiMBaeTCB 
naa/ieHMe 0.1-0.2 Mfla m HawHaeTca noAb«M 
TeMnepaTypM b cnoe xaTanMaaTopa co cxopo- 
CTb» 15«/Vao120°C. np« l20°CnpoM3BPAMT- 
ca BUAepx« b TeMeHMe 6 m. sbtom 
TeMneparypa b cnoe xaTanMsaropa noBMUiaeT- 

Cfl AO 200°C M npOM3BOAMTC« BUAeP*** 8 T6- 

MBHwe 3 i. aareM TeMrtepaTypa b CAoe 
KBTanMaaTopanoBHUiaeTCii ao350 C»npoM3- 
BOAMTCn.BHAepjxKa b TeseHMB 6 m. nowwv aa- 
BepujeHMn CT8AMM axTMBauMM. b peay/ibTBTB 

KOTOPOH yCTaHaBflMB8eTC« OTHOUieHIW 830T8 X 
OKCMA8M MO/IM6AeH8. BO/lb(bp8Ma M HMX8II5I 10 
MO/lb/MOflb. X8T8ilM3atOp oxnaxAaeTCJi AO 
100°C. npOAyBae™ B30tom m cynb«bMAMpyeT- 
c« Ha cynb<J>MAMpoB8HHbi« xaTaitMsaTop- no- 
naeTcii cwpi.e b cmccm c BOAopoACOAep*amMM 
rasoM m npoBOAMTCJi npouecc ero rMAPOOiMCT- 
KM n P M reMneparype 400°C m AaaneHMM 4.5 
Mna B pe3ynbTaTe npoBeAeHHoro npouecca 
rMiipooMMCTKM CTeneHb r M APOo6eccepMBaHMn 



7 
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Pe3y/ibTaTw no*&3biBa»0T, mto npoeeAe- 
Hwe rwAPOOVMCT«w no npeAnoxeHHOMy end- 
co6y no380/ifltor noBbujMTb cTeneMb 
Aea30TMpoBaMM« cupfew b 1.6 paaa, cTenettb 



rnApwpoB3HM» apoMdniMeciCMX yr/ieBOflopo- 

AOB fi 1.3 pa 3a H 3TMM C8MUM no/iyMMTb 

3KonarimecKM MucTwe He$Tenpo- 



CpaBMiiTeflbHaJi xapaKTepMCTwxa cnoco6oB tmapoommctwi *paicuMVi AM3e/ibHoro TonnwBa 



TIpMMep 


riDOiio/i- 


Mo/inpHoe 


YCAOBMA npOBOABHWH 


CreneHb 








OTHOlUB* 


noou 


ecca 


rwApo- 


AeaaoTM- : 


rwApMpo- 




HOCTb 


Hue aaora 


TBMnepa* 


AaBABHMe. 


dOeccepM- 


pOBdHM* 


BdHMA apo- 




TfipMOOG* 


K ORCHAdM 


Typa,°C, 


MHa 


BdHMA 


cupbn, 


MBTMMdC* 




pa6QTKM 


, MOAMOA*- 






cwpm, 


oth;% 


KMX VfOB, 




•caTanMaa- 


H8, BOAM>* 






OTH.% 




OTH.% 




Topa a to- 


p8MB M 














Ke aacrra, m 


HMK6AS1, 
















' MOW;: 
















/MO/lb 












• 1 


32 


8 


320 


2,7 


96,8 


30,2 


45,6 


2 


34,S 


9 


360 


3,5 


98,0 


32.9 


43,2 .. 


3 


37 


10 


400 


4,5 :> 


98,6 


34,3 


41,8 


flonpoTO- 












18.0 


30.7 






320 


3,0 


96.5 



<X> o p m y a a w a o 6 p e t e h m » 

CH0C06 TOflPOOHWCTKM HEOTJh; ' 
HblX flilCTM/IJWTHblX tpPAKUHR * 
npwcytCTBMW BOAopoACOAepxatuaro raaa K \ 
xara/iMdaTopa. coAep*aiaero okcmam mo^ 
/iH6AeHa* HMKe/in m bajommmmb npM hoaw:! 
uieHHUx TBMnepaType w AaoABHMM, bkaio-; 

MdtOU|MA CTBAHIO Cyilb(>MArtpOBaMMBi; 

0T/iMMaroiuvi«cn tcm, hto ticnonbayipT k*; ' . 
TdflMadTOp, AonofiHwrenbHb coAepxcamwft; jg 

OKCMA' .BOJIb4>pBM£, ABOA*"*"* » BM *ej 
KpBMHeBOnb^paMOBOft KMtnOTU, okcma; 

KpeMHMA npM cheAyx>u4eM coothoiubhmh: 
KOMnoHeHTOB, mbc.%: 
Okcma MO/iwBAeHa 12,0 - 16.0 i 15 

B TOM HMCAB OKCMA MOHM§- ^ 

A ena bhocmmm* b bmac 



1,0 - 6.0 
4.0 - 6,0 
1,0 - 6.0 
0,16-0,20 



KpeMHeMO/iM6AeHOBO« kmcao- 

• TbJ 

Okcma HMxeiin 
Okcma BOAb4>paM8 
Okcma kpbmmma 

; kOTOPbiA ' npOABBpMTB/lbHO ROABOpraiOT 

axTMBdUMM b Tbxe 830T8 hynreM Harpeaa 
pio* KdTdiiMaaTopa AP 350'C c npoMexy- 

TOMHbIMM BMABpKKBMM npM 120£ • TOMB- 
HM6 4 - 6 M, 200*C B TCWBMMB 2 - 3 H. 
35CTC B TBMBHMB 4 - 6 M A«« AOCTM*e- 

HMfl MOAApHOrb COOTHOIOOHMII dSOTB K OK- 
CMAdM MOAM6aBH8. .. BOAb4>piMa M HMK6AA. 

paBHoro 8 - 10 Mo/fc/Monb c nocflCAyw- 
u|mh oxnaxcAeHMeM, cynb^HAMpoBaHneM m 

K0HT8KTMpO&aHMBM C CWpbeM npM 320 -. 

400*C M AdBABHMM 2,7 - 4,5 MHa. 



COCTaBMTBAb 71. KapAOBB 

PeAaKTOp M. CaMepxaMoaa TexpeA M.MopKaHTait 



Koppbrrop M. CdM6opcK8A 



3axaa 1363 
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